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,t ma«on COMPLETE SPECIFICATION 

N-Substituted Piperidines 

Com^anr^ Dagenham E,s^^^^^^ ^5?«^^"a"^lngle and add addmon 

hereby declare the mvenoon tor wracn i-^ »^^^„f _ 
5Sy that a patent may be grant«i to ns^nd 
5 method by which it is to be performed, 

2 br^rticlrly described in and by the 

^''^rivS^e^a'^ to heterocycUc.cot^ 
poS,^^has for an ol^ea^e Pro^^;?^^! 
new ai^d useful compounds which aje *era 
^euncally active sub^n«s -^m*^ 
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''¥h?" mpounds of general fo^ula I |md 
their add addition salts are useful ^ngUon 
Soctog agSts and may consequently.be u«d 
S^dkdcal treatment of hypertensioru 
"^SlfSSl compounds accor^g «^^^m- 
vention are ^-tT°^^" 7 S- 

active subsunoes. Further objects «e to pro- P™*^ j _ ethylideneanuno - 

^e useful processes for the . preparation rf, X^&piperidine. 1 - ammo " 2A4'6^ 

IS pharmaceutical compositions contaimn^ ""^^^^^^/l 1,2,5,6 - tetiahydropyndme 

such compounds. . ^„„.„„ -h„e are and their add addition salts. 
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According to the pr^enx ''"^"""^l^iTd;^ 
orovided new pipendine and temnyw-o- 
JS^d^i^tiws of the general formula. 




-"l^Sg to12-es"of;he invention the 
pyridines are prepared by the toiiowmg 

°f mTompounds of formula I where 
and reorient hydrogen atoms , may be 
^epar^ from the compounds of the general 
formula*. 
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v,herein R. represents a hy<lrogen a 
methyl or ethyl group and Rx^^i^°^^ 

''T S5n?^ (wherein the various symbols .are as herein- 

»Sen°^a»r^ W ^oup' ' ^ '^'^ 

[Price Js. 
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11 is converted into an A^nitroso-derivative 
by treatment with, for example, nitrous acid 
r r J or with sodium nitrite in the presence of acid 
.-followed by reduction of the ^troso g^Sup S 
5 ammo by known methods, for example^ J^ing 
zmc and acetic acid, lithium aluiiniuiS 
hydride or electrolytic methods. Preferably 
the reducuon is effected by using zinc and 
10 fhf*-'^,*"**-^ alternative process comprises 
^VKf^^""*? ^ compound of formiSa II 
witii hydroxylamme-O-sulphomc add 

The compounds of general formula II 
some of which are known compounds, mav b^ 
1 r P'^P^^ from the corresponding 4-piperidones 
15 by known metijods. For example di^e «^ 

may be prepared by the direct reduction™ 

,n l^t^^^ Vrt^nc^ of a high boiUng 
20 alcohoL The compounds of formula H wheil 
represents an alkyl group containing 1 to 
tyT^^^ "^l ^ P«pared by r^cting 

tiie pipendone widi a Grignard leaeent of 

fo™w I and X is a h^gen 

atoi^foUowed by reduction or dehydration of 
the 4-piperidmol so produced to give a com- 
pound of formula II in which R, ^d R 

oaLJ^b compounds of general formula I 
where R, Md together represent a 

methylene, ethylidene or aHyUdene ^0"^^? 

\t^t ^ represent hydrogen 

z^?*"" ^ * ^ aldehyde of form^ 
R,.CHO (wh«e R, represents a hydrogen 
atom or a methyl or- vinyl group) or a derif a- 
thereof, such as an acltal, tiuoacetairdU- 
^ nS^ln ^i"^ bisulphite addition «m- 

bn5;;I5^.r^'^°° preferably canned out 
by mixmg the r^ctants in an inert solvent 

l^l\^^T'^ ^ °f ^ dehydrating 

45 ^S^''^*'°°'°*^™P««tureorwithgentil 

3. The compounds of formula I where R, 
represents a methyl or ethyl group and r;' 
represents a hydrogen atom^are prej^: ^ 

(a; by alfcylation of compounds of formula 

.sn L'^f ^ \ represent hydrogen 

50 atcMis by known methods for the conversio^ 

nfwi i hydrazine to a 2-mono- 

S ^^^^""^^^ such methods including tiie 
employment of an alkylating agent in tiie form 
« t^^A ^«^^\ester such as metiiyl or et^ 
^^5, • "'K^'^^yl or ethyl-p-toluen«ulphon«S 
each m the presence of an add-bindinj agen^ 

r 2hJ^^ reduction of compounds of formula 
^ togetiier represent a 

60 meifayfcne or ethylidene group by krown 

^ut h°?h^''''^^''^? refucti^n k Sd 
wit by hydrogenation in the presence of a 
catalyst such as Raney nickel, or 
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^'^^ of the acylamino com- 

pounds of the general formula: 55 




in 



(whCTem R represents a hydrogen atom or a 
methyl group and the other symbols are as 
hereinbefore defined) by known metiiods for 

a hydrazide to an AT-alkyl- 70 
hydrazine. Preferably, the reduction is effected 
witii liduum aluminium hydride. The com- 
pounds of formula III may be prepared by 
the acyktion of a compound of formula I in 

TtSmcK^^ ^'^J^^' represent hydrog^S 75 
atoms by known methods of acylation: 
;„ «pression "known metiiods " as used 
m this specificanon and in the appended 
claims means mediods heretofore used or de- 

m the diemical Kterature. 80 
When, as is preferred, the compound of 
general formula I are used for t^aSeutic 

K^"" ^ ^ «°<* addition sS it 

should be understood that only tiiose such^ts 
should in practice be employed as conteS 85 
anions that are relatively, innocuous to tite 
anmal orgamsm when used in tiierapeutic 

properties inherent in tiie parent compS 
we not vitiated by side-effects ascribablc to 90 
Aose amons; m odier words, only non-to^c 
sa ts are contemplated. Suitable add addition 
salts mcludc hydrohahdes (for example hydr^ 
phosphates, 'nitrates, sulpE 
maleates, fumarates, dtrates, tar^tS 95 

These salts may be made from tiie bas« 
general formula I by tiie metiio<b hSore 
For "'.^e add addition S 

^ ^"'^ ^'^'^^o^ salts may 100 
made by mixing tiie required base S a^ 

soS'^' ^"^""l"^- °^ ^ non-toxic adS in^ 
fite^ "1 »«°I.2°°S the resultant salt by 
filtration after, if necessary, evaporation of 
part or aU of die solvent. They m^y "if 105 
fied by crystallisation or by any otl^r meS 
commonly used in tiie artf 

inglLmSS™ '""^^^^'^ foUovv- 
. Example I. 
-lo a stirred mixture of l-mtroso-2 2 ^ 
«t^me^ylpiperidine(^^^^^^ 
mann, Rec. Trav. Chim. 24, 415, (1905)- Qn 

fil.Ton<.^/°° "^-^ ^inc dust '(& gTwas 
added 90% acetic add (455 ml) at Ijch » lis 

2fl i was continued for four hours 

after die addition was complete. 
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The reaction mixture was basified with 
concentrated sodium hydroxide solution and 
then steam distiUed until the distillate was no 
longer basic. The distillate was treated with 
5 potassium hydroxide (200 g.) .and the oil 
which separated was extracted with ether. 

The ethereal solution was shaken with 
dilute acetic add and after separation the 
aqueous layer was basified and extracted with 
lb edier. The ethereal extraa was dried, freed ot 
solvent and fractionally distilled. The fraction 
boiling at 59—65^ C./8 mm. was coUected 
and redistilled at 66—68^ C./8 mm. to give 
1 - amino - 2,2,6,6 - - tetramethylpipendine 
15 as a pale yeUow Uquid. Treatment of the 
base with ethereal hydrogen chloride gave the 
hydrochloride salt, m.p. 206 — 208 C 
Example II. 
To a stirred refluxing solution of 2,2,6,6- 
20 tetramethylpiperidine (71 g.) in water (30 ml.) 
was added dropwise during 10 nunutes an 
ice-cold solution of hydro3^^^%^: 
sulphonic add (6 g.) in water (15 M.). The 
mixmre was refluxed for a further 25 
25 minutes, cooled, and basified with sod^ 
hydroxide (15 ml. of 50% w/v solutton). The 
alkaline solution was extracted with edier, and 
after drying, the extract was freed of solvent 
by evaporation. The residue was fractionaUy 
30 distilled in vacua, and the fracuon of b.p. 
65 750 C., when examined by analytical gas- 
liquid chromatography, was shown to conmm 
a proportion of l-amino-2,2,6,6-tetramethyl- 
piperidine. This compound was separat^ 
•35 from the accompanying 2,2,6,6-tetramethyi- 
piperidine by preparative gas-Hqmd chromato- 
IKphy on an Apiezon M/CeUte column at 
182° C, the emergent vapour fractions being 
collected in 2N hydrochloric acid. Evaporation 
40 and desiccation of the appropriate frartion 
gave 1 - amino - 2,2,6,6 - tetrainethyl- 
piperidine hydrochloride as a white sohd, m.p. 
206—208° C. 

Example III- 

45 To a stirred refluxing mixture of lithium 
aluminium hydride (1,8 g.) in dry tetrahydro- 
furan (75 ml.) was added during 3 houK a 
solution of l-nitroso-2,2,6,6-tetramethyl- 
' piperidine (8.5 g.) in dry tetrahydroRiran. 

50 The mixture was stirred and refluxed for a 
further 60 hours. After cooling, the reacuon 
mixture was treated successively with water 
(167 ml.), sodium hydroxide (1.67 nal. ot 
15% w/v solution) and water (5.2 ml.), in- 

55 organic material was removed by filtration and 
the filtrate was evaporated in ^^f 
residue was shaken with acetic acid (40 ml. 
of 2N solution) and unchanged mtrosaimne 
was separated by ether extraction. T-fte 

60 aqueous solution was basified with sodium 
hydroxide (10 ml. of 50% w/v solution) and 
extracted witii ether. The etiiereal extract after 
drying and evaporation gave crude 1-amino- 
2,16,6-tetramethylpiperidine (3.0 g.) which 



was purified by fractional distillation in vacuo, 65 
78—86^ C./13 mm. 

Example IV. 
A mixture of l-aniino-2,2,6,6-tetramethyl- 
piperidme (6.24 g.), dry acetone (30 ml.), 
anhydrous potassium carbonate (6 g.) snd 70 
metiiyl iodide (2.5 mL) was heated under 
reflux for 16 hours. The suspension was 
filtered and freed of soh^ent. The filtrate was 
dissolved in etiier (25 ml.) and a shght excess 
of aqueous-alcoholic hydriodic aad was added. /:> 
The solid which separated was filtered, 
washed witii ether, and recrystalhsed from 
water, to give l-methylamino-2,2,6,6-tetta- 
methylpiperidine hydriodide (4.8 g.)^ white 
needks, m.p. 228-30^ C (dec.). The fee 80 
base, obtained by basification of die 
hydriodide, is a colourless liqmd, b.p. 84— 
87° C. at 17 mm. The hydrogen tartrate salt, 
prepared by addition of the base in ether to. a 
warm alcohoHc solution of tartaric acid, was 
obtained after equiHbrating m air at 25 C. as 
a white microcrystalline monohydrate, m.p. 
173—6° C. 

Example V. ^ 
A mixture of l-amino-2,2,6,6-tetrametiiyl- 90 
piperidine (20 g.), dry acetone (300 ml.), 
anhydrous potassium carbonate (120 g.) and 
etiiyl iodide (30 g.) was stirred and boiled 
under reflux for 24 hours. The cooled mi^^ 
ture was diluted witii dry etiier (500 ml.) and 95 
filtered from inorganic matenal. The filtrate 
was freed of volatile materials by evaporation 
in vaxnio at 40° C. Etiier (50 ml.) was added 
to the residue, and the solution was extracted 
vnxh acetic acid (4 portions of 30 ml. of 2N 100 
solution). The aqueous solution was basified 
with sodium hydroxide (40 ml. of 50% w/v 
solution) and extracted with ether. The extract 
was dried, and freed of solvent by evapora- 
tion in vacuo at 40° C. The residual oil was 105 
purified by preparative gas-Hquid chromato- 
gmphy on an Apiezon M/CeUte column at 
182° C, the emergent vapour fractions bemg 
collected in 2N hydrochloric acid solution. 
(The word "CeUte" is a Registered Trade 110 
IVlark). Evaporation and desiccation of the 
appropriate fraction gave 1-etbylammo- 
2,2,6,6-tetramethylpiperidine hydrochloride (4 
g.) as a white solid, m.p. 210—214° C, vwth 
previous shrinking. 

Example VL 
A mixture of l-amino-2,2,6,6-tetramethyl- 
piperidine (5.0 g.) and formaldehyde (3,0 ml. 
of 40% w/v solution) was shaken together for 
10 minutes, the temperature rising spon- 120 
taneously to 40° C. After cooling, the turbid 
solution was extraaed with ether. The 
ethereal extract was dried and evaporated, and 
the residue was distilled in vacuo, 1- 
Methyleneamino - 2,2,6,6 - tetramethyl- 125 
piperidine (3.6 g.) was obtained as a colour- 
less liquid, b.p. 70° C./IO mm. Treatment of 
an ethereal solution of the base with alcoholic 
hydriodic acid gave the hydriodide salt as a 
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cream microcrystalline solids m.p. 154° C. 
(dec). 

1 EXAMPl-E VII. 

To an ice-cooled solution of l-anaino- 
5 2j2,6,6-tetraniethylpiperidine (5.0 g.), in ether 
(10 ml.) was added acetaldehyde (1.41 g.); 
heat was evolved and water began to separate. 
Dried magnesium sulphate (2 g.) was added 
and the mixture was allowed to stand at room 
10 temperature for 18 hours. The mixture was 
filtered and the ethereal filtrate evaporated. 
The residue was distilled in vacua to give 1- 
ethylideneamino - 2,2,6,6 - tetramethyl- 
piperidine (5.3 g.) as a coloiurless liquid, b.p. 
15 73^77° C./iq mm. The hydriodidc salt, pre- 
pared in a similar manner to that described in 
Example VI^ was a white crystalline solid, 
m-p. 204 — ^208° C. 

Example VIII, 
20 To stirred ice-cooled hydrochloric acid (156 
mL of. N solution), was added dropwise 
2,256,6 - tetramethyi - 1,2,5,6 - tetrahydro- 
pyridine (21.7 g.). To the neutral solution was 
added a cold solution of sodium nitrite (10.8 
25 g-) ^ water (100 xnL) during 90 minutes at 
below 5^ C. The mixture was then boiled 
under reflux for 6 hours, a yeDow oil 
separating. After cooling" the solidified oil was 
extracted into ether. The extract was dried 
JO and freed of solvent by distillation, finally in 
vacitOs to give l-nitroso-2,2,6,6-tetramcthyl- 
1,2,5,6-tetrahydropyridine (21.2 g.) as a 
yellow solid, m.p. 50 — 52° C after purifica- 
tion sublimation in vacua, 
35 To a mixture of the above nitrosamine (23 
g.), water (130 ml.) and zinc powder (37.5 g.) 
was added acetic add (130 ml, of 90% w/v 
solution) dropwise. dming 4 hours, cooling 
being applied as necessary to keep the internal 
40 t^nperature below 45° C. The mixture was 
stirred for a further 16 hours at ambient tem- 
perature and then filtered). The filtrate was 
basified with sodium hydroxide (30 ml. of 
, 50% w/v solution), and steam distilled until 
45 300 ml. of distillate were collected. To the 
distillate was added potassium hydroxide (60 
g.), and the cooled alkaline solution was ex- 
tracted with ether several times. The ethereal 
solution was extracted with acetic acid (5 
50 portions of 30 ml. of 50% w/v solution). The 
aqueous extract was basified with sodium 
hydroxide (30 ml. of 50% w/v solution), 
cooled in ice, and extracted with ether. The 
GStrsLct was dried, freed of solvent by distilla- 
55 tion, and the residual oil purified by fractional 
distillation m vacuo, l-Amino-2,2,6,6-tetra- 
methyl-l,2,5,6-tetrahydropyridine (11.3 g.) 
was obtained as a colourless liquid, b.p. 83 — 
85° C./IO mm. The hydriodide salt, prepared 
60 in ether by addition of alcoholic hydriodic 
add, was a white crystalline solid, m.p. 
>300° C. 

Example IX. 
A mixture of l-amino-2,2,6,6-tetramethyl- 
65 1,2,5,6-tetrahydropyridine (5.5 g.) and form- 



aldehyde (3.23 ml. of 40% w/v solution) was 
warmed at 50° C. for 30 minutes. The turbid 
solution was cooled, and extracted with ether. 
The extract was dried and freed of solvent by 
evaporation in vacuo. The residue was 70 
fractionally distilled in vacua to give 1- 
methyleneamino - 2,2,6,6 - tetramethyl- 
1,235,6-tetrahydropyriduie (3.9 g.) as a pale 
yellow liquid, b.p. 86 — 88° C/10 mm The 
hydriodide salt> prepared by addition of 75 
alcoholic hydriodic acid to the base in ether, 
was a cream crystalline solid, m.p. 132 — 133° 
C (dec.). 

Example X. 

A solution of l-methyleneamino-2j2,6,6- 80 
tetramethyl-l,2,5,6-tetrahydropyridinc (1.2 g.) 
in methanol (15 ml.), containing Raney nickel 
catalyst (1 g.), was hydrogenated at 22° C. 
until the theoretical hydrogen uptake had taken 
place. The catalyst was separated by filtration 85 
and the filtrate was evaporated. The residual 
crude 1 - methylamino - 2^6,6 - tetm- 
methyl-l,2,5,6-tetrahydropyridine (0.8 g.) was 
dissolved in ether, and treated with alcoholic 
hydriodic add. The hydriodide salt separated M 
as a crystalline solid, m.p. 219 — ^223° C. 
Example XI. 

2,2,6-Trimethyl-piperidine (37.9 g.) was 
added slowly to stirred hydrochloric add (298 
ml. of. N solution) cooled in ice. To the. neutral §5 
solution, sodium nitrite (20.6 g.) dissolved in 
water (200 ml.) was added over 30 minutes 
and the resulting mixture was refluxed. for 10 
hours. 

The reaction mixture was steam, distilled, i(jo 
and the distillate (2 1.) was saturated, widi 
salt and continuously extracted with ether for 
24 hours. The ethereal extract was dried, and 
evaporated, and the residual oil purified by 
fractional .distillation in vacua. 1-Nitroso- 105 
2,2,6-trimethyl-piperidine (13.5 g.) was 
obtained as a yellow liquid, b.p. 130 — 133° 
C./IO mm. 

To a stirred mixture of the above nitros- 
amine (13 g.), zinc dust (21 g.) and water (90 110 
ml.), was added acetic add (90 mL of 90% 
w/v solution) at a rate to maintain the internal 
temperatiue below 40° C. Thereafter, the re- 
action mixture was stirred at ambient tem- 
perature for 16 hours and then filtered. The 115 
filtrate was basified with sodium hydroxide 
(25 ml. of 50% w/v solution) and steam 
distilled. 

The distillate (500 ml.) was treated with 
potassium hydroxide (100 g.) and extracted 120 
with ether. The ethereal extract was extraaed 
with an excess of dilute acetic acid, and after 
separation, the aqueous phase was basified and 
extracted with ether. The extract was dried 
and evaporated and the residue distilled in 125 
vacuo. 1 - Amino * 2,2,6 - trimethylpiperidine 
(4.9 g.) was obtained as a colourless oil, b.p. 
62—68° C./13 mm. 

Example XII. 

To a solution of 2,2,4,6-6-pentamethyl- 130 
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lA5,6-tetrahydropyTidme Mnodjde (28 ^g., 
Drepared by the reacnon of 2,2,6,6-tetra- 
LeS«yIpiperid-4-one with naethyl magnesima 
Sdide in dry ether, and dehydration of the 
2,2,4,6,6 - pentamethylpiperidin - ^ 7 
fomed by tiie action of heat on its hydnodide) 
in water (300 ml.) at 50" C, was added a 
solution of sodium nitrite (6.9 g.) m water (30 
mL). The resulting mixture was refluxed tor 
16 hours, cooled, and extraaed with ether. 
The cxtraa was dried and evaporated, and 
the residue purified by distillation tn vaato. 
1 - Nitroso - 2,2,4,6,6 - pentamethyl - 1,2^,6- 
tetrahydropyridine (12.4 g.) was obtamed as 
a dark yeUow liquid, b.p. 136—140° C./IO 

nun* . ■ fe-t A 

To a mixture of the above mtrosamme [pi A 
zinc powder (83 g.) and water (288 mL), 
was added acetic add (288 ml. of 90% w/v 
solution) at a rate to maintain the mtemal 
temperature below 40^ C. Thereafter, the re- 
action mixtxure was stirred at ambient tem- 
perature for 16 hours and filterai. The filtrate 
was basified with sodium hydroxide (50/o 
w/v solution) and distilled in steam, ihe 
distillate (1 litre) was treated with potassium 
hydroxide (133 g.) and extracted with ether. 
The ethereal extract was extracted with an 
excess of dilute acetic add and after separa- 
tion die aqueous phase was basified and ex- 
tracted with ether. The extract was dned and 
evaporated and the residue distilled m vacuo. 
1 - Amino - 2,2^6,6 - pentamethyl - 1,2,5,6- 
tetrahydropyridine (15.9 g.) was obtained as a 
colourless liquid, b.p. 95—98° C./IO mm., 
the hydriodide of which is a cream sohd, m.p. 
160—163° C. (dec.). 
' - . - - Example XIII. 
1 - Amino - 2,2,4,6,6 - pentamethyl 
1,2,5,6 - tetrahydropyridine (6.72 g.) was 
treated with formaldehyde .as descnbed m 
Example IX to give 1-methyleneammo- 
2,2,4,6,6 - pentamethyl - 1A5,6 - tetra- 
hydropyridine (3.9 g.) as a colourless hqmd 
bfp. 93—96° a/13 mm., the hydnodide of 
which is a white soUd, m.p. 122— 3'=> C. (dec). 

Example XIV. 
1 - Amino - 2,2,6,6 - tetramethylpiperidine 
(7.8 g.) was treated with acrolein (3.5 g.), 

50 when the temperature rose spontaneously to 
40*=> C. and water separated. The mixture was 
warmed to 60° C. for 15 minutes, and after 
cooling it was diluted with ether and dried 
with magnesium sulphate* The mixture was 

55 filtered, and the solvent evaporated to give 
1 - allylideneamino - 2,2,6,6 - tetramethyl- 
piperidine as a yellow liquid, which partly 
resinified on attempting to distil a portion. 
The crude base in ether was treated witii 

60 aqueous alcoholic hydriodic aad, and die 
precipitated solid, after trituration widi ethyl 
acetate, was recrystalHsed from water, to give 
the hydriodide salt as a cream micro- 
crystalline powder, m.p. 231° C. (dec). 
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EXAltfPLEXV. . ^5 

1 - Amino - 2,2,6 - trimethylpipendine 
(2 84 g) was treated with formaldehyde as 
described in Example VI to give 1- 
methyleneamino - 2,2,6 - trimethylpipendine 
(2.4 g.) as a colourless liquid, b.p. 78 — 81 
C/13 mm., the hydriodide of which is a cream 
soHd, m.p. 183—185° C. 

Example XVI. 
A solution of l-aimno-2,2,6,6-tetramethyl- 
piperidine (10.4 g.) in formic acid (50 ml.) 
was heated at 100° C. for 44 hours. Excess 
formic acid was removed by distillation, the 
residual solid was treated with excess 2N 
sodium hydroxide solution, and the resulting 
solution was extracted with ether. The 
ethereal extract was dried, and evaporated in 
vacuo. The solid residue was purified by 
sublimation in vacuo to give 1-formylamino- 
2,2,6,6-tetramethylpiperidine as a white soUd, 

m.p. 124—7° C V ^ 

This formylamino compound (4 g.) was re- 
duced in dry tetrahydrofuran (100 ml.) con- 
taining lithium aluminium hydride (1.65 g;)- 
The mixture was stirred and allowed to react 
for a further 48 hours, and then treated suc- 
cessively with water (1.54 ml.), sodium 
hydroxide (1.54 ml. of 15% w/v solution) 
and water (4.84 ml.). Inorganic material was 
removed by filtration and the filtrate 
evaporated. Fractional distillation of the 
residue gave l-methylamino-2,2,6,6-tetra- 
methylpiperidine, identical with the material 
prepared as in Example IV. 

The present invention includes within its 
scope pharmaceutical compositions which 
comprise one or more compounds of general 
formula I or their acid addition salts as afore- 
said together ,with a significant amount of a 
pharmaceutical carrier. The invention includes 
espedally such compositions made up for oral 
or parenteral administration. In clinical 
practice the compounds of the present inven- 
tion will normally be administered orally so 
that compositions suitable for oral administra- 
tion are preferred- 
Solid compositions for oral administration 
include compressed tablets, pills, dispersible 
powders, and granules. In such solid com- 
positions one or more of the active compounds 
of general formula I is or are admixed with at 
least one inert diluent such as calcium 
carbonate, potato starch, alginic acid, or 
lactose. The compositions may also contain, 
as is normal practice, additional substances 
other than inert diluents, e.g., lubricating 
agents, such as magnesium stearate. ^ 

Liquid compositions for oral administration 
indude pharmaceutically acceptable eniulsions, 
solutions, suspensions, syrups and elixirs con- 
taining inert diluents commonly used in the 
art, such as water and liquid paraffin. Besides 
inert diluents such compositions may also 
comprise adjuvants, such as wetting and sus- 
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pending agents, and sweetening and flavour- 
ing agents. 

Compositions for oral administration in- 
clude capsules of absorbable material such as 
5 gelatin containing one or more of the active 
substances of general formula I with or with- 
out the addition of diluents or excipients. 

Preparations according to the invention for 
parenteral administiation include sterile 

10 aqueous or non-aqueous solutions^ suspensions, 
or emulsions. Examples of non-aqueous 
solvents or suspending media are propylene 
glycolj polyethylene glycol, vegetable oils such 
as olive oil, and injectable organic esters such 

15 as ethyl oleate. These compositions may also 
contain adjuvants such as wetting, emulsifying 
and dispersing agents. They may be sterilised 
by, for example, filtration through a bacteria- 
retaining filter, by incorporation in the com- 

20 positions of sterilising agents, by irradiation, 
or by heating. They may also be manufactured 
in file form of sterile solid compositions, 
which can be dissolved in sterile water or 
some other sterile injectable medium immedi- 

25 ately before use. 

The percentage of active ingredient in the 
compositions of the invention may be varied, 
it being necessary that it should constitute a 
proportion such that a suitable dosage shall 

30 be obtained. Obviously several irnit dosage 
forms may be administered at about the same 
time. In general^ the preparations of the 
present invention should normally contain at 
least 0,025% by weight of active substance 

35 in the case of injectable solutions and at least 
0.1% by weight of such substance in the case 
of oral preparations. 

The following Examples will serve to illus- 
trate pharmaceutical compositions according 

40 to the invention. 

Example XVII. 

Tablets of the formula: 

l-Amino-2,2,6,6-tetramethyl- 
piperidine hydrogen tartrate. 2.5 mg. 
45 Lactose 87-3 mg. 

Maize Starch 5.0 mg. 

Sodium carboxjmethyl cellulose 0.2 mg. 
Stearic acid 5.0 mg. 

are prepared by dissolving l-amino-2,2,636- 
50 tetramediylpiperidine hydrogen tartrate in 
water and dispersing lie sodiimi carboxy- 
methyl cellulose in the solution. The solution 
so obtained is then mixed with an intimate 
mixture of the lactose and starch and the 
55 resulting mass passed through a 12-mesh 
sieve. The resulting granules are dried over- 
night at 70*^ C. and then passed through a 16- 
mesh sieve. The stearic acid is added at this- 
stage as a lubricant. These granules are then 
60 compressed into tablets. 



Example XVIII, ^ 
. An injectable solution of the formula: 

l-Amino-2,2,6,6-tetramethyl- 

piperidine hydrochloride 0.25 g. 

Distilled water up to 100 ml. 

is prepared by ^ssolving the l-ammo-2,2,6,6- 70 
tetramethylpiperidine hydrochloride in the 
distilled water. The solution is filtered and 
filled into ampoules which are sterilised in an 
autoclave. 

Example XIX. 75 
An injectable solution of the formula: 

l-MethyIamino-2,2,6,6-tetramethyl- 

piperidine hydrochloride 0.5 g. 

Chiorocresol 0.2 g. 

Distilled water up to 100 ml. 80 

is prepared by dissolving the 1-methylamino- 
2,2,6,6-tetramethylpiperidine hydrochloride in 
the distilled water containing' ie chiorocresol 
and sterilising the solution by heating in an 
autoclave at a pressure of 10 — 15 lbs. per 85 
square inch during 30 minutes. There is thus 
obtained a stenle solution suitable for 
parenteral administration for therapeutic pur- 
poses. 

Example XX. 90 
A mixture of l-methyleneamino-2,2,6,6- 
tetramethylpiperidine hydrogen tartrate (10 g.) 
and calcium carbonate (70 g.) is granulated by 
admixture with a sufScient quantity of 10% 
aqueous maize starch paste. The granules are 95 
passed through an 8-mesh sieve and after dry- 
ing at 50— 55«* C they are then coated with 
a sufficient quantity of a solution of shellac 
(15 g.), castor oil (3 g.) and ethyl alcohol (800 
g-)- Magnesium stearate (3 g.) is then added ^00 
to the granules after which the mixture is 
compressed to give tablets suitable for oral 
administration for therapeutic purposes. 
WHAT WE CLAIM IS: — 
1. Compounds of the general formula: 105 




where Ri represents a hydrogen atom or a 
methyl or ethyl group and R^^ represents a 
hydrogen atom, or Ri and R^i togetiier repre- 
sent a metiiylene, ethylidene or allylidene 110 
group R^ represents a hydrogen atom or a 
methyl group, R/ represents a hydrogen atom 
or an alkyl group containing 1 to 3 carbon 
atoms and R^ and R, each represent a 
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hydrogen atom or together represent a single 

*^2!^'An acid addition salt of a compound of 
the general formula: 



10 




where R, represents a hydrogen atom or a 
methyl 'or ethyl group, R. ^P'^^'lf^J 
hydrogen atom or a methyl group, R*^ repre- 
scnts a hydrogen atom or an alkyl group con- 
taining 1 to 3 carbon atoms and K3 ana 
each represent a hydrogen atom or together 
represent a single bond. 

3. An acid addition salt of a compound ot 
the general formula: 




fwherein the various symbols are as de&ied 
m claim 1) by known methods for the reduc- 
tion of a nitroso group to an ammo group. 

11. Process according to claim 10 wherein 
the reduction is carried out with zinc and 
acetic acid. , . _ 

12. Process for the preparation of a com- 
pound as claimed in claim 1 where Ri and 
Ri^ represent hydrogen atoms which com- 
prises reacting a compound of the formula: 



R2- 



CH3 



45 



50 



15 



20 



25 



30 



35 



40 




where Ri and Ri^ together represent a 
mediylene, ethylidene, or allyHdene group, R2 
represents a hydrogen atom or a methyl 
eroup, R^^ represents a hydrogen atom or an 
alkyl group containing 1 to 3 . carbon atoms 
and R3 and R^ each represent a hydrogen 
atom or together represent a single bond. 

4 1 - Amino - 2,2,6,6 - tetramethyl- 
Diperidine and its acid addition salts. 

5 l-Methylamino - 2,2,6,6 - tctramethyl- 
piperidine and its acid addition salte, 

6. 1 - Methyleneamino - 2,2,6,6 - tetra- 
methylpiperidine and its acid addiuon salts. 

7 1 . Aiethylamino - 2,2,6,6 - tetramethyl- 
1,2,5,6-tetrahydropyridine and its aad addition 

^^^^ 1 - Ethylideneamino - 2,2,6,6 - tetra- 
mediylpiperidine and its acid addition salts. 

9. 1 - Amino - 2,2,4,6,6 - pentaniethyl- 
1,2,5,6-tetrahydropyridine and its acid addition 

salts. . , ^ 

10. Process for the preparauon of a com- 
pound as claimed in claim 1 wh^e Ri and 
Ri^ represent hydrogen atoms whidi com- 
prises reducing an ZsT-nitrpso compound of the 
formula : 



rwherein the various symbols are as defined m 
claim 1) with hydroxylamine-O-sulphomc 

add. . - ^ 

13 Process for the preparation of a com- 
pound as claimed in claim 1 where Rj and 
R,i together represent a methylene, ethyUdene 
or aUyUdene group which compris^ reacting 
a compound of the formula specified m claun 
1 where Ri and Rx^ both represent hydrogen 
atoms with an aldehyde of the formula 
R„CHO (wherein R5 is a hydrogen atom or 
a methyl or vinyl group) or a deriTOtive 
thereof such as an acetal, thioacetal, diacyl 
derivative or bisulphite addition compound. 

14. Proceess according to claim 13 wherein 
the reaction is effected in an inert solvent, with 
or without the addition of a dehydratmg 
agent at room or sHghtly elevated tempera- 
ture. . £ « 

15. Process for the preparation of a com- 
pound as claimed in claim 1" where Ra repre- 
sents a methyl or ethyl group and Ri^ repre- 
sents a hydrogen atom which comprises 
alkylating a compound of the formula specie- 
fied in claim 1 where Ri and Ri^ both repre- 
sent hydrogen atoms by known methods for 
the conversion of a l^l-disubstimted hydrazme 
to a 2-monoalkyl derivative. . 

16. Process according to claim 15 wherem 
the alkylation is effected with a reactive ester, 
such as methyl or ethyl iodide. 

17. Process for the preparation of a com- 
pound as claimed in claun 1 where Ri repre- 
sents a methyl or ethyl group and R^^ repre- 
sents a hydrogen atom which comprises re- 
ducing a compound of the formula: 



55 



60 
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70 
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80 
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(wherein R represents a hydrogen atom or a 
methyl group and the other symbols are as 
defined in daim 1) by known methods for the 
reduction of a hydrazide to an N-alkyl- 
hydrazine. 

18. Process according to claim 17 wherein 
the reduction is eflfected with lithium 
aluminium hj^de in an inert solvent. 

19. Process as claimed in any of claims 10 



We, May & Baker Limited, a British 
Company, of Dagenham, Essek, England, do 
hereby declare this invention to be described 
in the following statement: — 

This invention rektes to heterocyclic com- 
pounds> and has for an object the provision 
of new and iiseful compounds which are 
therapeutically active substances for use in the 
treatment of hj^ertension or are intermediates 
for the preparation of such therapeutically 
active substances. Further objects are to pro- 
vide useful processes for the preparation of, 
and pharmaceutical compositions containing, 
such compounds. 

According to an aspect of the present in- 
vention, there are provided new and useful 
piperidine derivatives of the general formula: 



PROVISIONAL SPECIFICATION 
No. 16551 A.D. 1598 

N-Substituted X^peridines 



to 18 when carried out substantially as de- 
scribed in any one of Examples I to XVI. 

20. Compounds as claimed in claim 1 when 
prepared by a process claimed in any one of 
claims 10 to 19. 

21. A pharmaceutical composition compris- 
mg one or more compounds or acid addition 
salts thereof as claimed in any one of claims 
1 to 9 and 20 in association with a significant 
amount of a pharmaceutical carrier. 

22. A pharmaceutical composition as 
claimed in claim 21 substantially as described 
in any one of Examples XVII to XX. 

J. A. KEMP & CO., 
Chartered Patent Agents, 
14, South Square, Gray's Inn, 
Lrondon, W.Cl. 



those compounds in which is a metiiyl 
group, and R.^ is a hydrogen atom or a methyl 
or ethyl group. Particular compounds of out- 
standing importance are 1-ammo, and 1- 
metiiylammo 2:2:6:6- tetrametiiylpiperidine 
and tiieir salts which have been found to be 
more active as ganglion blocking agents than 
tbe known hexamethonium compounds 

According to a feature of die present mven- 
Uon, the new piperidine derivatives of general 
fomula I wherein R, and R,- represent 
^^^S^^ atoms are .prepared from a corre- 
spondmg pipendme compound of the formula : 





15 



20 



wherein Ri and Ri^ each represent a hydrogen 
atom or a lower alkyl group, Rg represents a 
hydrogen atom or a methyl group, R^i repre- 
sents a hydrogen atom or a lower alkyl group 
and Rg and may each represent a hydrogen 
atom or together represent a sin^e bond, and 
acid addition and quaternary ammonium salts 
thereof. 

These piperidine compounds have a 
powerful ganglion blocking activity which 
renders them extremely useful in the treat- 
ment of hypertension. Of importance are 



55 



60 



65 



n 



(wherein the various symbols are as herein- 
before defined) by conversion into the corre- 
sponding N-nitroso derivative by treatment 70 
vwtfa, for example, nitrous add or with sodium 
mtnte in the presence of add, followed by re- 
duction of the nitroso group to amino by 
known methods, for example using zinc and 
acetic acid, lithium aluminium hydride or 75 
electrolytic methods. An alternative process 
comprises the interaction of a piperidine com- 
pound of formula n with hydroxylamine-O- 
sulphonic add. 

The piperidines of general formula I 80 
wherem one of Ri and Ri^ represents a lower 
alkyl group and the other represents a 
hydrogen atom may be prepared, in accord- - 
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ance with further features of the invention, by 
the following processes: 

(1) Alkylation of a 1-aminopiperidine of the 
formula : 



10 



15 



20 




m 

(wherein the various symbols are as herein- 
before defined) by known methods for the 
conversion of a 1 : 1-disubstituted hydrazine to 
its 2-alkyl or 2:2-dialkyl derivative. Such 
methods include the employment of an 
alkylating agent in the form of a reactive ester 
such as methyl iodide or methyl pora-toluene- 
sulphonate, each in the presence of an acid 
binding agent. 

(2) Conversion of a 1-aminopiperidine con- 
forming to formula III to an all^lidene deriva- 
tive by treatment with an aldehyde RCHO 
(where R represents a. hydrogen atom or an 
alkyl group) and reaction of the resultant 
alkylidene derivative: of the formula: 




N=CHR 



IV 



(wherein the various symbols arc as herein- 
before defined) with a Grignard reagent 
R^MgX (wherein R^ is an alkyl group such 
25 as the grouping — CH — ^R represents the 



lower alkyl group Ri) to give a l-monoalkyl- 
aminopiperidine of the formula: 




30 



For therapeutic purposes, the compounds of 
formula I may be employed in the form of 
tlieir salts, it being understood that only those 



such salts should in practice be employed as 
contain anions or radicals that are relatively 
innocuous to the animal organism when used 
in therapeutic doses so that the beneficial 
physiological properties inherent in the parent 
compound are not vitiated by side-effects 
ascribable to those anions or radicals. Suitable 
acid addition salts include hydrohalides, for 
example, hydrochlorides, 8-chlorotheo-phyl- 
linates, phosphates, nitrates, sulphates, 
maleates, fumarates, citrates, tartrates, 
methanesulphonates, and ethanedisulphonates. 
Suitable quaternary ammonium derivatives in- 
clude those prepared from organic halides, for 
example, methyl or ethyl iodide, chloride, or 
bromide or allyl or benzyl chloride or bromide. 

The invention is illustated by the following 
Examples. 

Example I* 
To a stirred mixture of l-nitroso-2 : 2 : 6 : 6- 
tetramethylpiperidine (Franchimont and Fried- 
mann, Rec. Trav. Chim. 24, 415 (1905); 90 
g.), water (500 ml.) and zinc dust (138 g.) 
was added 90% acetic acid (455 mis.) at such 
a rate to keep the temperature between 20 and 
40° C. Stirring was continued for four hours 
after the addition was complete. 

The reaction mixture was basified with con- 
centrated sodium hydroxide solution and then 
steam distilled until the distillate was no 
longer basic. The distillate was treated with 
potassium hydroxide (200 g.) and the oil 
which separated was extracted with ether. 

The ethereal solution was shaken with dilute 
acetic acid and after separation the aqueous 
layer was basijQed and extracted with ether. 
The ethereal extract was dried, freed of 
solvent and fractionally distilled. The fraction 
boiling at 59 — 65° C./8 mm. was collected 
and redistilled at 66 — 68° C./8 rum. to give 
1 - amino - 2:2:6:6 - tetramethylpiperidine 
as a pale yellow liquid. Treatment of the base 
with ethereal hydrogen chloride gave the 
hydrochloride salt, m.p. 206—208° C. 
Example II. 

A solution of l-amino-2 : 2 : 6 : 6-tetra- 
methylpiperidine (1.8 g.) in dry benzene (25 
ml.) was treated with methyl iodide (0.74 ml.) 
and allowed to stand four four days. The 
crystalline hydriodide of 1-methylamino- 
2:2:6:6 - tetramethylpiperidine which 
separated was purified by recrystallisation 
from acetone containing a little methanol. It 
did not melt below 300° C. 

The present invention also provides as a 
still further feature pharmaceutical composi- 
tions comprising one or more of the com- 
pounds of fomula I, or a salt thereof, and a 
significant amount of a pharmaceutical carrier 
which may be either a solid material or a 
liquid. In clinical practice the compounds of 
the present invention will normally be 
administered oraUy, in consequence of which 
the preferred formulations are those of the 
kind suitable for oral administration. 
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Preparations for oral ingestion can be 
liquids or solids or any combination of these 
forms^ such as solutions, suspensions, syrups, 
elixirs, emulsions, powders or tablets. 

5 Pharmaceutical preparations for administra- 
tion of the active tiierapeutic agents in unit 
dose form can take the form of compressed 
powders (or tablets) or of a powder enclosed 
in a suitable capsule of absorbable material 

10 such as gelatin. These compressed powders 
(or tablets) can take the form of the active 
materials admixed with suitable excipients 
and/or diluents such as starch, lactose, stearic 
acid, magnesiiun stearate or dextrin. 

15 In yet a further embodiment, the active 
material may, as such or in the form of a 
diluted composition, be put up in powder 
packets and employed as such. 

Preparations for parenteral administration 



may be sterile solutions or suspensions in 20 
water or other liquids, with or without the 
addition of soluble or insoluble diluents and/ 
or solid or liquid excipients. 

The percentage of active ingredient in the 
composition of the invention may be varied, 25 
it being necessary that it should constitute a 
proportion such that a suitable dosage shall be 
obtained. Obviously several unit dosage forms 
may be administered at about the same time. 
In general, the preparations of the present in- 30 
vention should normally contain at least 
0.025% by weight of active substance in the 
case of injectable solutions and at least 0.1% 
by weight of such substance in the case of 
oral preparations. 35 
J. A. KEMP & CO., 
Chartered Patent Agents, 
9, Staple Inn, London, W.C.I. 
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PROVISIONAL SPECIFICATION 
No. 12303 A.D. 1959 

N-Siibstituted Piperidines 



We, May and Baker Limited, a British 
Con^any, of Dagenham, Essex, England, do 
hereby declare this invention to be described 
in the following statement: — 

This invention relates to heterocyclic com- 
potmds and has for an object the provision of 
new and useful compounds which are thera- 
peutically active substances for use in the 
treatment of hypertension or are intermediates 
for the preparation of such therapeutically 
active substances. Further objects are to pro- 
vide processes for the preparation of, and 
pharmaceutical compositions containing, such 
compounds. 

According to the present invention there 
are provided new and useful heterocyclic 
compounds of the general formula: 




is a methyl group and is a hydrogen atom 
or a methyl or ethyl group. Of outstanding 
importance as ganglion blociing agents are 1- 
methyleneamino - 2,2,6,6 - tetramethyl- 
piperidine and its add addition salts. 

According to a feature of the present inven- 
tion, the new heterocyclic compounds of 
general formula I are prepared by the reaction 
of a 1-aminopiperidine of 1-aminotetrahydro- 
pyridine of the formula: — 




N=CHR 
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(wherein R represents a hydrogen atom, or a 
methyl group or vinyl group, R2 represents a 
hydrogen atom or a methyl group, R^^ repre- 
sents a hydrogen atom or a lower all^l group 
and R3 and R^ may each represent a hydrogen 
atom or together represent a single bond and 
acid addition salts thereof. 

These piperidine and tetrahydropyridine 
derivatives have a powerful ganglion blocking 
activity which renders them extremely useful 
in the treatment of hypertension. Of 
importance are those compounds in which Rj 



(wherein the various symbols are as herein- 
before defined) with an aldehyde of formula 
RCHO (wherein R is as hereinbefore defined) 
as such or in the form of a reactive derivative 
thereof (such as an acetal). The reaction is 
preferably carried out by mixing the reactants 
in an inert solvent with or without the 
addition of a dehydrating agent, and at room 
temperature or with gentie wanning. 

The compoimds of formula I can be used 
as intermediates for the production of other 
hypotensive agents as described in the Speci- 
fication of co-pending Application No. 16551/ 
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58. The said specification also describes Ae 
preparation of the compounds of formula U. 

dierapeutic purposes, the compounds of 
formula I may be employed m Ae form ot 

9 their salts it being understood that only *ose 
S S shovdd in practice be employed as 

anions or radicals that arc relatiyely 
toocuous to the animal orgamsm when used 
in therapeutic doses so that A%benefiaal 

10 physiololcal properties, mharent m the pa^ 
compound are not vitiated by side-^ecK 
ascrftable to those unions or radicals Smtable 
acid addition sale include hydrohabd^, for 
Sample, hydrochlorides,. 8-d>l°'Otheop^- 

15 Unatel phosphates, mmtes, s^Fg^tes, 
maleates, fumarates, citrates, 
Snelulphonates and ethanedisulphomtc ^ 
The foUowing Examples illustrate the m- 
venuon. 

ofl Example I. 

A mixture of l-^^o-^^y^t^^ttzmtm- 
oineridine (5.0 g.) and formaldehyde (3.0 ml. 
of^ 407 w/v solution) was shaken together 
for 10 minutes, die temperature rising spon- 

25 SneSusly to 40o C. After coolmg Ae^^^d 
solution was extracted witii ^Aer. The ether^l 
extract was dried and e^apo'^^'^.^^i^! 
residue was distiUed in vacua. l-Mcthylrae- 
Lnino - 2,2,6,6 - tctramethylpipendme (3.6 
eVwas obt^ned as a colourless hqmd, b.p. 
70° C /10 mm. Treatment of an etfiereal 
solutiOT the base with alcohoUc hydnodic 
icid'^ve the hydriodide salt ^ a cream 
microcrystalline sohd, m.p. 154° C. (dec.J. 

HE Example II. 

To an ice cooled solution of l^amrno- 
2.2,6,6-tetramethylpiperidine (5.0 g.) m ether 

fio nji:» was added acetaldehyde (1.41 g.), 
Ut was evolved and water began to separate. 
40 Dried magnesium sulphate (2 g.) was added 
and die nlsturc was allowed to stand at room 

ttmp«awre for 18 hours. The mumire ^as 
mtered and tiie etiiereal fUtrate evaporated. 
The residue was distilled m vacuo to give 1- 
45 ethyUdeneamino - 2,2,6,6 - «tismethyl- 
oioeridine (5.3 g.) as a colourless liquid, b.p. 
73_77° C./10 mm. The hydriodide salt, pre- 
pared as above, was a white crystalline soUd, 
m.p. 204—208° C. , 
50 The present invention also provides as a 
stiJl furdier feature pharmaceutical composi- 
tions comprising one or more of die com- 
pounds of formula I, or a salt diereof, and a 
Sgnificant amount of a pharmaceutical carrier 
55 which may be eidier a sohd matCTial or a 
liauid The invention includes espeaaUy such 
compositions made up for oral or parenteral 
adnunistration. In clinical practice the com- 
pounds of die presMit invenaon wdl normaUy 
60 be administered oraUy so diat composition 
suitable for oral administration are preferred. 

SoUd compositions for oral admmistration 
include compressed tablets, pills, dispersible 
powders or granules. In such sohd composi- 
65 tions one or more of the acove compounds of 



the invention is or are admixed with at least 
one inert diluent such as calcium carbonate, 
potato starch, alginic acid, or lactose. The 
compositions may also comprise, as is normal 
practice, additional substances odier tiian inert iv 
diluents, eg., lubricating agents, such as 

magnesium stearate. . . . • . 

Liquid compositions for oral admmisttanon 
include pharmaceuticaUy acceptable emulsions, 
solutions, suspensions, syrups and ehxiis con- 75 
taining inert diluents commonly ^ed in *e 
art, sJch as water and Uqmd paraffin. Besides 
inm dUuents such composmons may also 
comprise adjuvants, such as netting and sus- 
pen(£ng agents, and sweetemng and flavour- 80 

"*Thl^ompositions according to die iny^- 
Tion, for oral administration, also mdude 
capsules of absorbable matenal such as getom 
OTitaining one or more of die active sub- 85 
sauces of die invention widi or widiout die 
addition of diluents or exapients. 

Preparations accordmg to the mvenuon tor 
oarenteral administration mdude sterde 
aqueous or non-aqueous solutions, suspensions, 90 
o? emulsions. Examples of non-aqueous 
solvents or suspending media are propylene 
glycol, polyediylene glycol, vegetable ods such 
S^oUve oil, and injectable organic esters such 
as ethyl oleate. These compositions may ako 95 
contain adjuvants such as wctmg, emulsi^- 
fag and dispersing agents. They may be 
st^sed by, for example, filtranon dirough a 
bacteria-retaining fUter, by incorporation m 
die compositions of sterdismg agentt, by 100 
irradiation, or by heating. J^^^.F^y,^^^^ 
manufactured in die form of sterde sohd com- 
positions, which can be dissolved m sterde 
water or some odier sterile mjectable medium 
immediately before use. ^ • 

The percentage of acuve mgrediait m the 
compositions of die invention may be Juried, 
it bSng necessary tiiat it should constiMte a 
proportion sudi that a suitable dosage shall 
be obtained. Obviously several umt dosage no 
forms may be admmistered at about die same 
time. In general, die preparations of die 
present invention should normally contam at 
least 0.025% by weight of acuve substance m 
die case of injectable solutions and at least 115 
0.1% by weight of such substance m the case 
of oral preparations. 

The foUowing Examples will serve to lUus- 
trate pharmaceutical compositions according 
to the invention. 

Example III. 
Tablets of the formula: 



l-Methyleneamino-2,2,6,6-tetra- 

methylpiperidine hydrogen 

tartrate 2.5 mg 
lactose 87.3 mg 

Maize starch 5.0 mg. 

Sodium carboxymethyl cellulose O.Z mg 

Stearic acid 5.0 mg 
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are prepared by dissolving l-methylene- 
amino - 2^2,6,6 - tetxamethylpiperidine 
hydrogen tartrate in water and dispersing the 
sodium carbosnpiethyl cellulose in the solu- 

5 tion. The solution so obtained is then mixed 
with an intimate mixnue of the lactose and 
starch and the resulting mass passed through 
a 12-mesh sieve. The resulting granules are 
dried overnight at 70° C. and then passed 

10 through a 16-mesh sieve. The stearic acid is 
added at this stage as a lubricant. These 
granules are then compressed into tablets. 



Example IV, 
An injectable solution of the formula : 

l-Methyleneamino-2,2,6,6-tetra- 15 

methylpiperidine hydrochloride 0.25 g. 
Distilled water up to 100 ml. 

is prepared by dissolving the 1-methylene- 
amino - 2^2,6^6 - tetramethylpiperidine hydros 
chloride in the distilled water. The solution 20 
is filtered and filled into ampoules which are 
sterilised in an autoclave. 

J. A. KEMP & CO., 
Chartered Patent Agents^ 
9, Staple Inn, London, W.Cl. 
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